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Abstract 

PURPOSE.To obtain the title pliartnaceutical, suitable for applying to patients incapable of 
nutritional oral intake, such as postoperative patients, and having inaproved blending 
stability of mutual vitamins, by using at least 9 kinds of water-soluble essential vitamins 
with a basic amino acid in combination.; CONSTITUTIONiThe above-mentioned 
pharmaceutical, obtained by blending a basic amino acid, such as histidine, arginine or 
lysine, and/or Inorganic acid salt thereof, such as hydrochloride, sulfate or phosphate. In an 
amount of about 7-150wt.%, preferably about 20-100wt.% based on the total amount of the 
vitamins in the above-mentioned pharmaceutical containing at least 9 kinds of 
water-soluble essential vitamins, e.g., vitamins B1, B2, B6, 812, folic acid, nicotinic acid, 
nicotinamide, pantothenic acid, pantothenyl alcohol, biotin and vitamin C or further 
fat-soluble vitamins containing a suitable solubilizing agent added thereto, e.g. vitamins A, 
D, E and/or K, capable of suppressing reduction in contents of the various vitamins in the 
same container and having excellent blending stability. 
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stable generic vitamin lyopliilizing formulation 



2.Claim (s ) 

generic vitamin lyophilizing formulation . which at least 
designates water solubility necessary vitamin of 9kinds and 
that basic amino acid is contained as feature 



3. Detailed Description of Invention 

[Field of Industrial Application ] 

this invention regards generic vitamin lyophilizing 
formulation which is suited in order to add to the high calorie 
liquid transport which is applied to patient of of or other 
nutrition oral uptake failure after the surgery . 

[Prior Art ] 

Recently, also nutritional control for oral uptake impossible 
patient of nutrition in after etc surgery improving rapidly with 
warp center parenteral nutrition attendant uponadvancement 
of high calorie liquid transport therapeutic method , adding 
various necessary vitamin in the this high calorie liquid 
transport is becoming common. Also generic vitamin 
formulation which is added to high calorie liquid transport 
because of this , isdeveloped with various form . Because 
vitamin in formulation is prescribed to human body 
effectivelyand safely as performance which is needed in 
formulating of this generic vitamin , After producing, until 
you use, case of manufacturing highstrength [rorii ] liquid 
transport which adds stability and vitamin in market 
circulating simplicity when using is important in order to 
decrease the bacterial contamination as much as possible. 
When combining that itself unstable ones to be many and 
vitamin in vitamin ,fiirthermore many fix)m combination 
which becomes unstable thing,as for generic vitamin 
considering blend stability of these vitamin , dividing 
intoseveral canister , what formulating is done is done, (Japan 
Unexamined Patent Publication Showa 56-77222, Japan 
Unexamined Patent Publication Showa 58- 116413 ). 

[Problems to be Solved by the Invention ] 

But, for improving simplicity when using, it is desirable to 
decreasequantity of canister of formulation as much as 
possible, development of satisfactory generic vitamin agent of 
blend stability is expected. 

{Means to Solve the Problems } 

Then, as for these inventors , when basic amino acid is used 
with objective whichassures stabilization of generic vitamin 
formulation result of diligent research, as the stabilizer you 
discover fact that you can hold down decrease of the vitamin 
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content in generic vitamin . 

this invention is something which is completed on basis 
ofabove-mentioned knowledge. You can list vitamin Bl, B2, 
B6, B12, folic acid , nicotinic acid or nicotinic acid amide , 
pantothenic acid or pantotenyl alcohol , biotin and vitamin C 
as the water solubility necessary vitamin of 9 kinds. In 
addition including lipid-soluble vitamin which adds suitable 
solubilizer to this or other vitamin itis good. You can list to 
lipid-soluble vitamin vitamin A, D, Eand/or vitamin K. There 
is not especially limitation in blended amount of this or other 
vitamin . It is desirable to combine quantity which is close to 
quantity which can supply necessary uptake amount of 1 day 
of human respectively. It is desirable to be combined at ratio 
of vitamin B2, 1- 10*, vitamin B6, 1- 10*, pantothenic acid 
5-25*, vitamin C 50-250*, vitamin Bl, 1- 10*, vitamin B12, 
1- 30;mu g, folic acid 100-1000;mu g, biotin 20-300;mu g, 
nicotinic acid 10-50*, vitamin A2000-5000IU, vitamin 
D200-1000IU, vitamin E 5-20IU, vitamin K0.2- 10* as 
example of blended amount of respective vitamin . 

embodiment of blended amount is shown in Table 1 . 
Table 1 

vitamin component of generic vitamin agent and example of 
blended amount 

vitamin 

blended amount 

vitamin Bl (thyamine hydrochloride ) 
3X 

vitamin B2 (sodium riboflavin phosphate ) 
5X 

vitamin B6 (pyridoxine hydrochloride ) 
4X 

vitamin 812 ( [shianokoparamin ] ) 
10;mu g 

nicotinic acid amide 

40 X 

pantenol 

14 X 

folic acid 

400;mu g 

biotin 
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I00;mu g 

vitamin C (ascorbic acid ) 
100 X 

vitamin A (retinyl palmitate ) 
3300 lU 

vitamin D2 (ergocalciferol ) 
400 lU 

vitamin E (tocopheryl acetate ) 
15 X 

vitamin Kl (phylloquinone ) 

2X 

You can list for example histidine , arginine , lysine etc as 
basic amino acid which is used with this invention . 



It can utilize also salt of hydrochloride , sulfate , phosphate 
salt or other inorganic acid of also, basic amino acid . These 
basic amino acid or that and it is possible to use salt of 
inorganic acid with alone , also, 2 kinds or more to jointly use 
is possible. 

As for amount used of basic amino acid approximately 7 - 
approximately 1 50 w/w%, preferably approximately 20 - 
approximately 1 00 w/w% extent is goodvis-a-vis total amount 
of vitamin which is combined. 

Furthermore, in order to make lyophilizing formulation 
including diluting agent it isgood. As diluting agent , it can 
increase mannitol or other sugar alcohol , lactose , maltose or 
other monosaccharide , oligosaccharide , chondroitin sulfate , 
dextran or other polymer . When diluting agent is used, as for 
amount used 0.1-3 times , preferably 0.3-2.5 times it is 
goodvis-a-vis combination vitamin total amount , to use. In 
addition when lipid-soluble vitamin is added, it is necessary to 
use soiubilizer ,can use for example polysorbate 80or other 
polyoxyethylene sorbitan fatty acid ester . Quantity of 
soiubilizer which it uses can acquire transparent solution at 
thetime of redissolving of lyophilizing formulation by using 3 
- 10 times of lipid-soluble vitamin . 

formulation of this invention can do thing with manufacturing 
method of injectable of the conventional method . It melts 
namely, water-soluble vitamin in distilled water of injectable , 
adjusting pH 4.5-6.5 furthermore after melting stabilizer with 
this invention , making use of the sodium hydroxide or other 
pH adjustment agent , it obtains reagent solution . this reagent 
solution after subdividing to canister , obtains formulation by 
the lyophilizing , doing. Furthermore case lipid-soluble 
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vitamin is added, it subdivides to canister in 
theaforementioned reagent solution fiirthermore concerning 
those which add aqueous solution of lipid-soluble vitamin 
which solubilizing is done with surfactant and lyophilizing 
doesit is good. As for concentration of solids content in 
reagent solution there is not especiallylimitation. lytic and 
considering lytic of formulation which lyophilizing of vitamin 
and diluting agent is done, and easily dissociating and 
efficiency of the lyophilizing it is selected. When namely, 
concentration is too dense, decrease of redissolving property 
happens with the lytic at time of chemical solution 
preparation and crystal precipitation at time of lyophilizing ,in 
addition when it is too thin, moisture which it should 
removecauses decrease of drying efficiency because of **. 

In range of vitamin blended amount in this invention it is 
desirable for solids content to beincluded in 1 - 10 ml . 

[Effects of the Invention ] 

Without adding stabilizer as specimen group and control 
which aremanufactured by this invention specimen which is 
manufactured 50 * the content of vitamin after 10 days 
retaining and in specimen wasmeasured under condition , 
residue ratio was sought, specimen used those of composition 
of postscript Working Example 1, 2. As control , those which 
exclude stabilizer from formulation of the Working Example 
1 were used. Result is shown in Table 2 . 

As been clear from this chart, as for formulation of this 
invention the stability of vitamin has improved by comparison 
with Contrasting Example , the stability of especially 
[shianokoparamin ] has improved in large width. 

Table 2 

(50 deg 10 days later) 
vitamin 

Working Example 



A/^^US^^^^b^y- 

98.0 

95.4 

D 

E W^h=i:?xP-;i/ 

100.7 
101.3 



Contrasting Example 

Aretinyl palmitate 

98.0 

95.4 

D 

Etocopheryl acetate 
100.7 

101. 3 

Kphylloquinone 
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93.4 
92.5 

Bprlmary salt acid thiamine 

95.5 

94.5 

B2riboflavin phosphate 

98.6 

98.5 

B6pyridoxine hydrochloride 

101.7 

95. 1 

B 1 2cyanocobalainin 

94.5 

61.6 

nicotinic acid amide 

99.3 

100.5 

folic acid 

98.2 

101.8 

pantenol 

100.0 

90.0 

biotin 

99.8 

96.0 

Cascorbic acid 

98.7 

95.2 

As been clear from above, stable generic vitamin lyophilizing 
formulation which held down content decreaseof various 
vitamin even with canister of one can be acquired with this 
invention . 

Working Example 1. 

water-soluble vitamin is melted in injectable distilled water in 
accordance with blended amount of the vitamin which is 
shown in Table 1 . 50 X adding histidine hydrochloride 
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(monohydrate ) in this solution as stabilizer , it melts. In 
addition solubilizing doing lipid-soluble vitamin in injectable 
distilled water making use of the polysorbate 80, 60*, 
aqueous solution it forms, this both liquids was mixed, pH 
approximately was adjusted 5.0 makinguse of sodium 
hydroxide , total amount was designated as 2 ml . reagent 
solution which it acquires it was filled in vial , lyophilizing 
after doing, it did rubber stopper and acquired article of this 
invention . Working Example 2 . 

In Working Example 1, histidine hydrochloride 100 X, total 
amount was designated as 3 ml inplace of 50 X, other things 
operating in same way as Working Example 1, acquired article 
of this invention . 

Working Example 3. 

In Working Example 1 , arginine hydrochloride , other things 
operating in same way as the Working Example 1, acquired 
article of this invention in place of histidine hydrochloride . 

Working Example 4. 

In Working Example 1, it made lysine hydrochloride in place 
of histidine hydrochloride , other thingsoperating in same way 
as Working Example 1, acquired control . 

patent applicant Nippon Kayaku Co. Ltd. (DB 69-054-7468 ) 
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